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(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain a unit process 
time and realize improvement in productivity, by 
determining the timing for maintenance of a vacuum 
chamber from the result of measurement of the degree 



of vacuum at the time of vacuum exhaust inside the 
vacuum chamber, and indicating maintenance of the 
vacuum chamber on the basis of a command from the 
result of determination. 

SOLUTION: A plasma generation gas such as argon gas 
is supplied into a vacuum chamber 5 by a gas supply unit 1 
1 7, and vacuum exhaust inside the vacuum chamber 5 is 
carried out by a vacuum exhaust unit 14. In this case, 
the degree of vacuum inside the vacuum chamber 5 is 




measured by a vacuum gauge 1 5 as means for measuring 
the degree of vacuum, and measurement data is sent to 
a control section. The control section judges the degree 
of attainment with respect to the degree of vacuum at 
the time of vacuum exhaust inside the vacuum chamber 
5 from the result of measurement of the vacuum gauge 

15, and determines whether or not to carry out maintenance from the judgment. On the basis of 
a command from the result of determination, maintenance such as cleaning and replacement of 
a shield member inside the vacuum chamber 5 is indicated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the plasma cleaning device and plasma cleaning 

method of electronic parts which clean the surface of electronic parts by plasma. 

[0002] 

[Description of the Prior Art]The plasma cleaning method is known as a method of cleaning the 
surface of electronic parts (for example, JP,6-21032,A). This method makes the electron and ion 
by which generated plasma and it was generated as a result under a decompressed atmosphere 
collide on the surface of electronic parts, and performs a surface treatment. By this method, in 
order to form a decompressed atmosphere, the exterior, the intercepted vacuum chamber, and 
the exhaust means which carries out evacuation of the inside of a vacuum chamber are needed. 
And a vacuum chamber is opened and closed for every cycle of plasma cleaning, electronic parts 
are taken in and out, and evacuation is performed until the inside of a vacuum chamber reaches 
a predetermined degree of vacuum each time after closing a vacuum chamber. The time which 
this evacuation takes occupies the considerable portion of the tact time of one cycle of plasma 
cleaning. 
[0003] 

[Problem(s) to be Solved by the Invention]By the way, in plasma cleaning, since it is what makes 
an electron and ion collide on the surface of electronic parts, and removes a surface 
contaminant by the etching effect, the contaminant of the shape of a removed particle disperses 
around, adheres to the internal surface of a vacuum chamber, and is deposited with the passage 
of time. And the sedimentary layers of this contaminant are adsorbed in the steam and other gas 
in the atmosphere introduced into the degree of opening and closing of a vacuum chamber from 
the outside, and these gases are emitted from sedimentary layers at the time of the evacuation 
of a vacuum chamber, and are discharged outside. Here, the sedimentary layers of a particle-Hike 
contaminant make the microscopic surface area of the internal surface of a vacuum chamber 
increase remarkably, and the quantity of gas, such as a steam which adsorbs in the vacuum 
chamber in the state where a wall has sedimentary layers as a result, will become [ a lot of / 
very ], if it compares with the state where there are no sedimentary layers. 
[0004] However, since it is hard to check the wall of a vacuum chamber, it is easy to be 
neglected, without being noticed, the quantity of the gas by which sedimentary layers will be 
adsorbed if these sedimentary layers are neglected and deposition advances increases 
increasingly, and these sedimentary layers come to need long evacuation time for every cycle. 
Thus, in the conventional plasma cleaning device, when a contaminant accumulated on a vacuum 
chamber wall, the tact time became long and there was a problem that productivity did not go 
up. 

[0005]Then, an object of this invention is to provide the plasma cleaning device and plasma 
cleaning method of electronic parts which can maintain a tact time and can raise productivity. 
[0006] 

[Means for Solving the Problem]A plasma cleaning device of the electronic parts according to 
claim 1 is provided with the following. 
Vacuum chamber. 

An electrode provided in a vacuum chamber. 

An evacuation device which exhausts inside of a vacuum chamber. 

A gas supply device which supplies gas for plasma generations in a vacuum chamber, and an RF 
generator which impresses high frequency voltage to an electrode, A degree-of-vacuum 
measurement means which measures a degree of vacuum in a vacuum chamber, a decision 
means which judges maintenance time of a vacuum chamber from a degree-of-vacuum 
measuring result when carrying out evacuation of the inside of said vacuum chamber, and a 
directing means which directs a maintenance of a vacuum chamber based on instructions from 
said decision means. 
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[0007]A plasma cleaning method of electronic parts in the two claims case, Carry in electronic 
parts in a vacuum chamber, and after carrying out evacuation of the inside of a vacuum chamber, 
gas for plasma generations is supplied in a vacuum chamber, Subsequently, it is a plasma 
cleaning method of electronic parts which generate plasma by high frequency voltage and carry 
out plasma cleaning of the surface of electronic parts, If time until it reaches a predetermined 
degree of vacuum was measured and this time was over a set period when carrying out 
evacuation of the inside of a vacuum chamber, it was made to direct a maintenance of a vacuum 
chamber by a directing means. 

[0008]A plasma cleaning method of the electronic parts according to claim 3, Carry in electronic 
parts in a vacuum chamber, and after carrying out evacuation of the inside of a vacuum chamber, 
gas for plasma generations is supplied in a vacuum chamber, Subsequently, it is a plasma 
cleaning method of electronic parts which generate plasma by high frequency voltage and carry 
out plasma cleaning of the surface of electronic parts, If a degree of vacuum in a vacuum 
chamber after [ after starting evacuation in a vacuum chamber ] specified time elapse was 
measured and this degree of vacuum was less than a setting-out degree of vacuum, it was made 
to direct a maintenance of a vacuum chamber by a directing means. 

[0009]A plasma cleaning method of the electronic parts according to claim 4, Carry in electronic 
parts in a vacuum chamber, and after carrying out evacuation of the inside of a vacuum chamber, 
gas for plasma generations is supplied in a vacuum chamber, Subsequently, it is a plasma 
cleaning method of electronic parts which generate plasma by high frequency voltage and carry 
out plasma cleaning of the surface of electronic parts, If evacuation speed was measured and 
this evacuation speed was less than a setting-out exhaust speed when carrying out evacuation 
of the vacuum chamber, it was made to direct a maintenance of a vacuum chamber by a 
directing means. 
[0010] 

[Embodiment of the Invention]According to this invention of the above-mentioned composition, a 
worker can be told about the stage of a maintenance by measuring the degree of vacuum in a 
vacuum chamber by a vacuum measurement means, and directing maintenances, such as 
cleaning, exchange, etc. of the shielding member of the wall of a vacuum chamber, etc., based on 
a degree-of-vacuum measuring result. Therefore, the increase in the evacuation time by 
preventing a contaminant from accumulating on a vacuum chamber wall beyond a setting-out 
limit, and being adsorbed by sedimentary layers in gas by maintenance, can be controlled, and a 
tact time can be maintained. 

[001 1](Embodiment 1) Drawing 1 The side view of the plasma cleaning device of the electronic 
parts of the embodiment of the invention 1 , Drawing 2 , drawing 3 , and drawing 4 The fragmentary 
sectional view of the plasma cleaning device of the electronic parts, The block diagram in which 
drawing 5 shows the fragmentary perspective view of the plasma cleaning device of the 
electronic parts, and drawin g 6 shows the composition of the control system of the plasma 
cleaning device of the electronic parts, and drawing 7 are flow charts which show operation of 
the plasma cleaning device of the electronic parts. 

[001 2] First, with reference to drawing 1 , the entire structure of the plasma cleaning device of 
electronic parts is explained. In drawing 1 1 1 is a base frame, and the case 2 is allocated on the 
base frame 1 . The base plate 3 is installed on the case 2, and the covering device 4 is formed on 
the base plate 3. The base plate 3 and the covering device 4 constitute the vacuum chamber 5. 
The base plate 3 is penetrated and it is equipped with the electrode 6. On the electrode 6, the 
substrate 21 which is electronic parts of a plasma cleaning subject is laid. 

[0013]The bracket 7 of the L type is set up by the side of the case 2. The bracket 7 is equipped 
with the guide 8. The shaft 9 is inserted in the guide 8 so that the slide to a sliding direction is 
possible. The upper part of the shaft 9 is combined with the key type frame 10. The upper part 
has projected the frame 10 horizontally and it is combined with the covering device 4. The 
cylinder 1 1 is set up by the base frame 1 and the undersurface of the frame 10 is grounded in 
the upper bed part of the rod 11a of the cylinder 11. Therefore, if the covering device 4 goes up, 
and the vacuum chamber 5 is opened and the rod 11a draws when the rod 1 1a of the cylinder 1 1 
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projects, the covering device 4 will descend and will close the vacuum chamber 5. That is, the 
cylinder 1 1 serves as an opening and closing means of the vacuum chamber 5. 
[0014]The breakthrough 12 is formed in the right end section of the base plate 3. The piping 13 
is connected to the breakthrough 12. The evacuation device 14, the vacuum meter 15, the air 
venting device 16, and the gas supply device 17 are connected to the piping 13. The evacuation 
device 14, the air venting device 16, and the gas supply device 17 are provided with the 
evacuation valve 14a, the air vent valve 16a, and the gas introduction valve 17a, respectively. 
The gas supply device 1 7 supplies the gas for plasma generations, such as argon gas, into the 
vacuum chamber 5. An evacuation device performs evacuation of the vacuum chamber 5. The 
vacuum meter 1 5 which is a degree-of-vacuum measurement means measures the degree of 
vacuum in the vacuum chamber 5, and sends measurement data to the control section 60. 
[0015]RF generator 18 is allocated under the electrode 6. RF generator 18 is electrically 
connected with the electrode 6 via the cable 19. RF generator 18 impresses high frequency 
voltage to the electrode 6. This electrode 6 and cable 1 9 are covered with the shield 20. 
[0016]Next, d rawing 2 and drawi ng 3 explain the vacuum chamber 5 and the electrode 6. As 
shown in drawing 2 and drawing 3, the vacuum chamber 5 is carrying out approximately 
rectangular parallelepiped shape, and the seal groove 25 is established in the contact part with 
the covering device 4 on the base plate 3. The vacuum chamber 5 is sealed with the seal 26 with 
which this seal-groove 25 inside is equipped. 

[0017]In drawing 2 and drawing 3 , the portion which the portion which performed hatching of the 
sparse pitch showed the portion which functions as an earth electrode, and performed hatching 
of the finer pitch shows the electrode 6 to which high frequency voltage is impressed. The 
electrode 6 is explained first. The opening of the rectangular opening 27 is carried out to the 
center section of the base plate 3. This opening 27 is penetrated and the electrode 6 is 
arranged. The electrode 6 is divided into three portions so that it may illustrate. The upper 
electrode 6a located in the top among three is arranged inside the vacuum chamber 5 on the 
base plate 3, and lays the substrate 21 in the upper surface. That is, the upper electrode 6a 
holds an additional post of the placing part of the substrate 21. 

[0018]The heights 28 as a guide part corresponding to the width of the substrate 21 are formed 
in both ends at the upper surface of the upper electrode 6a. the interval W of the heights 28 and 
the heights 28 — the width of the substrate 21, and abbreviation — it is equal, and at the time 
of conveyance of the substrate 21, these heights 28 contact the both side surfaces of the 
substrate 21, and guide conveyance of the substrate 21. That is, the upper electrode 6a is 
holding an additional post of the guide rail for making the substrate 21 slide and conveying it. On 
the center line of the upper surface of the upper electrode 6a, the crevice 29 which continued 
along the transportation direction of the substrate 21 is formed. This crevice 29 is for the nail 
30a of the tip part of the transportation arm 30 which is a substrate transportation means to 
enter. 

[0019]In drawing 2, it leaves both ends to the undersurface of the upper electrode 6a, and the 
crevice 31 is formed. The inside electrode 6b of a block type has fitted into this crevice 31. 
Therefore, it is equipped with the upper electrode 6a on the inside electrode 6b, enabling free 
attachment and detachment. The inside electrode 6b is laid on the lower electrode 6c. The spot 
facing 32 for bolts is formed in the lower electrode 6c. The inside of the spot facing 32 is 
equipped with the washer 33 of the insulation material. The insulating plate 34 is inserted 
between the undersurfaces of the lower electrode 6c and the base plate 3. The bolt 35 inserted 
in the spot facing 32 is thrust into the undersurface of the base plate 3. Therefore, on both sides 
of the insulator 34, the undersurface of the base plate 3 is equipped with the lower electrode 6c 
with the bolt 35. 

[0020]The seal groove 25 is established in the undersurface of the base plate 3, and the upper 
surface of the lower electrode 6c. These seal grooves 25 are equipped with the seal 26. The 
lower electrode 6c is strongly pushed on the undersurface of the base plate 3 by the pneumatic 
pressure difference via the insulating plate 34 by carrying out vacuum suction of the inside of 
the vacuum chamber 5. The seal 26 is crushed by this forcing power and a sealing surface is 
sealed. Thus, what is necessary is to remove the used upper electrode 6a and just to equip with 
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the new upper electrode 6a which has the interval W of the heights 28 which suit the width of 
the new substrate 21 on the inside electrode 6b by dividing the electrode 6, at the time of 
variety change of the substrate 21. 

[0021]Next, an earth electrode is explained. In drawing 2 , the base plate 3, the covering device 4, 
and the ground rail 36 which performed sparse hatching are an earth electrode. It is equipped 
with the ground rail 36 so that the upper electrode 6a may be surrounded on the upper surface 
of the base plate 3. As shown in drawing 3, the heights 36a for guiding the substrate 21 are 
formed in the front end part of the longitudinal direction (transportation direction of the 
substrate 21) of the ground rail 36, and the side part of a rear end part. These heights 36a are 
following the above-mentioned heights 28. The crevice 36b for the nail 30a of the tip part of the 
transportation arm 30 to enter is formed in the side part of the ground rail 36.This crevice 36b is 
also following the above-mentioned crevice 29. 

[0022]in drawing 3, it has the same sectional shape as the ground rail 36 on the extension wire 
of the ground rail 36 besides the vacuum chamber 5 on the base plate 3 — it changes and the 
rail 39 is formed, the time of the vacuum chamber 5 being an opened state — the substrate 21 - 
- this — it changes and the rail 39 top is conveyed. It changes and the rail 39 is exchanged for 
this ground rail 36 and the thing which suits the width of the new substrate 21 according to 
variety change of the substrate 21 like the upper electrode 6a. 

[0023]As shown in drawing ?, the electrode 6 and earth electrode each portion maintain the 
distance which maintains the insulation gap G1, G2, and G3, faces, and does not contact directly, 
and plasma does not produce within this crevice, and it is equipped with them. 
[0024] Next, the conveyance system of a plasma cleaning device is explained with reference to 
drawing 4 . In drawing 4, the bracket 40 of the L type is allocated on the base frame 1. The upper 
part of the bracket 40 is equipped with the level guide rail 41a, and the slider 41b has fitted into 
the guide rail 41a, enabling a free slide. The buttress plate 42 is set up by the slider 41b. The 
upper part of the buttress plate 42 is equipped with the guide 43. The slide shaft 44 is inserted 
in the guide 43, enabling free up-and-down motion. The upper bed part of the slide shaft 44 is 
combined with the rise-and-fall block 45. 

[0025]The upper bed part of the buttress plate 42 is equipped with the cylinder 46. The tip of 
the rod 47 of the cylinder 46 is combined with the arm 45. The tip part of the rise-and-fall block 
45 is equipped with the transportation arm 30. The nail 30a of the tip part of the transportation 
arm 30 is crooked caudad, and enters the crevice 29 of the upper electrode 6a, and the crevice 
36b of the ground rail 36 (also see drawing 2). Therefore, if the rod 47 of the cylinder 46 
protrudes, the nail 30a of the transportation arm 30 will be gone up and down in the position of 
the crevice 29 on the upper surface of upper electrode 6a. That is, at the time of devotion of the 
rod 47, the nail 30a advances into the crevice 29, **** of it becomes possible about the end of 
the substrate 21, and the nail 30a leaves above the substrate 21 at the time of projection of the 
rod 47. 

[0026]In drawing 4 , the motor 48 is allocated on the base frame 1. The axis of rotation of the 
motor 48 is equipped with the belt pulley 49. The belt 50 is hung about between the belt pulley 
49 and the driven pulley which is not illustrated. The belt 50 is equipped with the bracket 51. The 
upper bed part of the bracket 51 is combined with the buttress plate 42. Therefore, reciprocal 
rotation of the motor 48 will perform operation which horizontal migration of the buttress plate 
42 is carried out along with the guide rail 41a, and the transportation arm 30 conveys the 
substrate 21 over the upper surface of the upper electrode 6a by this, and returns to an original 
position. 

[0027]Next, the shielding member 37 with which the lid member 4 is equipped with reference to 
drawing 5 is explained. In drawing 5, the inner undersurface of the covering device 4 (top and 
bottom are made reverse and shown), i.e., the ceiling surface of vacuum chamber 5 inside, is 
equipped with the exchangeable shielding member 37 with the bolt 38. It prevents covering the 
side attachment wall and ceiling in the vacuum chamber 5, being equipped, and the contaminant 
removed from the substrate 21 at the time of plasma cleaning dispersing, and carrying out 
adhesion accumulation of the shielding member 37 to the inner undersurface of the covering 
device 4 which is an earth electrode directly. It will be removed if the sedimentary layers of the 
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contaminant of the inner surface become a fixed limit, and required cleaning is performed, or the 
shielding member 37 is exchanged for a new thing. 

[0028]Next, with reference to drawing 6, the composition of the control system of a plasma 
cleaning device is explained. In drawing 6 , the control section 60 is CPU and controls the whole 
device. The control section 60 is provided with the storage parts store 61 and the clock 62. The 
storage parts store 61 memorizes a setting-out degree of vacuum, setting-out vacuum time of 
concentration, etc. of the vacuum chamber 5. The clock 62 is a timer and clocks vacuum time of 
concentration. The control section 60 is connected to the vacuum meter 15, the evacuation 
device 14, the air vent valve 16a, the display monitor 64, RF generator 18, the cylinder 1 1 that is 
chamber opening and closing means, the evacuation valve 14a, and the gas introduction valve 
17a via the interface 63. It is judged whether the control section 60 should judge the attainment 
degree of a degree of vacuum by the measuring result of the vacuum meter 15 at the time of the 
evacuation in the vacuum chamber 5, and should perform a maintenance from this result. 
Therefore, the control section 60 serves as a decision means which judges maintenance time. 
The display monitor 64 displays directions of maintenances, such as cleaning of the shielding 
member 37 in the vacuum chamber 5, and exchange, based on the directions from the control 
section 60. Therefore, the display monitor 64 is a directing means which directs the maintenance 
of cleaning, exchange, etc. of the shielding member 37. 

[0029]The plasma cleaning device of this substrate comprises the above composition, and 
explains that operation with reference to each figure in accordance with the flow of drawing 7 
below. First, in drawing 4 , the covering device 4 of the vacuum chamber 5 goes up, and the cycle 
of plasma cleaning processing begins from the state where the vacuum chamber 5 opened. If the 
substrate 21 is carried in in the vacuum chamber 5, the covering device 4 of the vacuum 
chamber 5 will descend, and the vacuum chamber 5 will close (ST1). Subsequently, the 
evacuation valve 14a opens (ST2) and the evacuation device 14 (drawing 1) drives. 
[0030]Here, in order to measure vacuum time of concentration, the time t1 at present is read 
from the clock 62 (ST3). Subsequently, it is judged whether from the vacuum meter 15, vacuum 
measurement data was sent and the degree of vacuum reached the setting-out degree of 
vacuum (ST4). If it has not reached, degree-of-vacuum measurement is continued, and if it has 
reached, the time t2 in the time will be read (ST5). Subsequently, the vacuum time of 
concentration T is found from t1 and t2 (ST6), and it is judged whether T is less than [ set- 
period TO ] (ST7). Thus, when the vacuum time of concentration T found based on the degree- 
of-vacuum measuring result is over the set period TO, The quantity of the contaminant which is 
carrying out adhesion accumulation to the shielding member 37 is judged to be beyond a setting- 
out limit, an alarm display is made in ST8, and the maintenance of the vacuum chambers 5, such 
as cleaning of the shielding member 37 etc. or exchange, is directed. 

[0031]If the vacuum time of concentration T is less than [ set-period TO ], the gas introduction 
valve 1 7a will be opened, the gas supply device 1 7 will drive, and the gas for plasma generations 
will be introduced in the vacuum chamber 5. Next, RF generator 18 drives (ST10) and high 
frequency voltage is impressed to the electrode 6. Plasma occurs with this high frequency 
voltage, and plasma cleaning is performed. This blasting-fumes introduction valve 1 7a is closed 
(ST1 1), and, subsequently an evacuation valve is closed (ST12). Next, the air vent valve 16a is 
opened (ST13), and the atmosphere is introduced in the vacuum chamber 5. The covering device 
4 of the vacuum chamber 5 goes up after that, the vacuum chamber 5 will be in an opened state 
(ST14), and one cycle of plasma cleaning ends it. 

[0032](Embodiment 2) Draw ing 8 is a flow chart which shows operation of the plasma cleaning 
device of the electronic parts of the embodiment of the invention 2. In Embodiment 1, when 
vacuum time of concentration is over the set period, directions of a maintenance of the vacuum 
chamber 5 are made, but in this Embodiment 2, the necessity of the above-mentioned 
maintenance is judged by whether a setting-out degree of vacuum is reached after specified 
time elapse from an evacuation start. 

[0033]In drawing 8 , ST21 to ST23 is the same as that of ST1 to ST3 of Embodiment 1. Next, the 
vacuum measuring time t2 is computed (ST24). Here, the time t2 when the set-up predetermined 
time T1 has passed since the time t1 read in ST23 is found. Subsequently, it is judged whether 
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the time in the time reached vacuum measuring time (ST25). If vacuum measuring time is 
reached, the degree of vacuum p2 in the time will be measured (ST26). 
[0034]SubsequentIy, it is judged whether the measured degree of vacuum p2 is more than 
setting-out degree-of-vacuum pO (ST27). And if the degree of vacuum p2 is less than a setting- 
out degree of vacuum, an alarm display will be made, and the maintenance of the vacuum 
chamber 5 is directed (ST28). 

[0035]If the degree of vacuum p2 is more than a setting-out degree of vacuum, it will shift to the 
usual plasma cleaning operation after ST29. Each step after ST29 is the same as each step after 
ST9 in Embodiment 1. 

[0036](Embodiment 3) Drayying 9 is a flow chart which shows operation of the plasma cleaning 
device of the electronic parts of the embodiment of the invention 3. This Embodiment 3 judges 
the necessity of said maintenance by whether evacuation speed is more than a setting-out 
exhaust speed. 

[0037]In drawing 9, ST41 to ST43 is the same as that of ST1 to ST3 of Embodiment 1. Next, the 
present degree of vacuum p1 is measured (ST44), and, subsequently the vacuum measuring time 
t2 is computed (ST45). Here, the time t2 when the set-up predetermined time T2 has passed 
since the time t1 read in ST43 is found. Subsequently, it is judged whether the time in the time 
reached the vacuum measuring time t2 (ST46). If vacuum measuring time is reached, the degree 
of vacuum p2 in the time will be measured (ST47). Subsequently, the exhaust speed v1 is 
computed based on pi, p2 and t1, and t2 (ST48). 

[0038]Next, it is judged whether the computed exhaust speed v1 is more than setting-out 
exhaust speed vO (ST49). And if the exhaust speed v1 is less than the setting-out exhaust 
speed vO, an alarm display will be made, and the maintenance of the vacuum chamber 5 is 
directed (ST50). If the exhaust speed v1 is more than setting-out exhaust speed vO, it will shift 
to the usual plasma cleaning operation after ST51. Each step after ST51 is the same as each 
step after ST9 in Embodiment 1 . 

[0039]Vacuum time of concentration until it measures the degree of vacuum in the vacuum 
chamber 5 by a degree-of-vacuum measurement means for every processing cycle of plasma 
cleaning and reaches a predetermined degree of vacuum like explanation by each above- 
mentioned embodiment, When the degree of vacuum after [ after an evacuation start to ] 
specified time elapse, evacuation speed, etc. are found and these are not filling each setups, the 
maintenance of the vacuum chambers 5, such as cleaning, exchange, etc. of the shielding 
member 37, is directed automatically. For this reason, a required maintenance can be performed 
timely, the increase in the evacuation time by deposition of a contaminant can be controlled 
below to a fixed limit, and a tact time can be maintained. It is not necessary to check the 
contamination situation of the shielding member 37 by an operator frequently, and the labors 
which the maintenance inspection work in the narrow vacuum chamber 5 which the inspection by 
viewing cannot perform easily takes can be reduced. 
[0040] 

[Effect of the Invention]According to this invention, for every cycle of plasma cleaning by 
measuring vacuum time of concentration, the degree of vacuum after [ after an evacuation start 
to ] specified time elapse, evacuation speed, etc., Since the deposition situation of the 
contaminant in the vacuum chamber 5 is always supervised, and it is made to maintain the 
shielding member of the wall of a vacuum chamber, etc. timely according to the directions 
reported automatically when required, While being able to control the increase in the evacuation 
time by a contaminant not accumulating on a vacuum chamber wall beyond a setting-out limit, 
therefore sedimentary layers being adsorbed in gas and being able to maintain a tact time, the 
labors which maintenance inspection work takes are reducible. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]The side view of the plasma cleaning device of the electronic parts of the 
embodiment of the invention 1 

[Drawing 2] The fragmentary sectional view of the plasma cleaning device of the electronic parts 
of the embodiment of the invention 1 

[Drawing 3] The fragmentary sectional view of the plasma cleaning device of the electronic parts 
of the embodiment of the invention 1 

[Drawing 4] The fragmentary sectional view of the plasma cleaning device of the electronic parts 
of the embodiment of the invention 1 

[Drawing 5] The fragmentary perspective view of the plasma cleaning device of the electronic 
parts of the embodiment of the invention 1 

[Drawing 6] The block diagram showing the composition of the control system of the plasma 
cleaning device of the electronic parts of the embodiment of the invention 1 

[Drawing 7]The flow chart which shows operation of the plasma cleaning device of the electronic 
parts of the embodiment of the invention 1 

[Drawing 8]The flow chart which shows operation of the plasma cleaning device of the electronic 
parts of the embodiment of the invention 2 

[D rawing 9 ]The flow chart which shows operation of the plasma cleaning device of the electronic 
parts of the embodiment of the invention 3 
[Description of Notations] 

3 Base plate 

4 Covering device 

5 Vacuum chamber 

6 Electrode 

6a Upper electrode 
6c Lower electrode 
11 Cylinder 

14 Evacuation device 

15 Vacuum meter 

1 7 Gas supply device 

1 8 RF generator 
21 Substrate 

37 Shielding member 

60 Control section 

61 Storage parts store 

62 Clock 

64 Display monitor 
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DRAWINGS 



[Drawing 1] 
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[ Drawing 3] 




[Drawing 4] 
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